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US-PAT-NO: 



5990004 



DOCUMENT-IDENTIFIER: US 5990004 A 

TITLE : Method for forming a tungsten plug 

and a barrier layer 

in a contact of high aspect ratio 

KWIC 

To increase the ohmic contact between the barrier layer 
and the silicon 

containing layer, a Ti layer is frequently deposited 
between the silicon 

containing layer and the TiN layer. The TiN layer is used 
as a barrier layer 

between a metal layer and a silicon containing layer. When 
forming a plug in a 

contact, the barrier layer is usually used to prevent the 
spike produced at the 

interface of the plug (usually formed of metal tungsten or 
aluminum) and the 

silicon containing layer. The TiN ( titanium nitride) is 
usually used to form 

the barrier layer mentioned above. So the Ti layer 
together with the TiN layer 

is frequently used before the deposition of plug or 
interconnection . 

First, use a physical vapor deposition to form a 
titanium layer on a 

topography of the semiconductor wafer to increase the ohmic 
contact to the 

exposed silicon contained layer. Thus a first portion of 
the titanium layer is 

formed on the dielectric layer, and a second portion of the 
titanium layer is 

formed on the exposed silicon contained layer. Next, 
remove the first portion 

of the titanium layer to expose the dielectric layer. 
Finally, use a chemical 

vapor deposition (CVD) method to form the barrier layer on 
the dielectric layer 
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and the first portion of the titanium layer to prevent said 
silicon contained 
layer from exposure. 

FIG . 3 shows a cross sectional view of a semiconductor 
wafer after forming 

the barrier layer on the bottom of the contact, in 
addition, the WF.sub.6 

reacts with the substrate and the exposed titanium layer, a 

worm hole is formed 

thereof; 

forming a titanium layer on said dielectric layer and 
said exposed silicon 

contained layer, a first portion of said titanium layer 
being on said 

dielectric layer, a second portion of said titanium layer 
being on said exposed 

silicon contained layer, due to an aspect ratio of said 
contact opening, when 

forming said titanium layer, said second portion of said 
titanium layer at a 

center of said contact opening being thicker than said 
second portion of said 

titanium layer at a corner of said contact opening; 

removing said first portion of said titanium layer; 

forming a barrier layer on said dielectric layer and 
said second portion of 

said titanium layer by a chemical vapor deposition (CVD) , 
said barrier layer 

being formed by said chemical vapor deposition using a 
material as a source, 

said material can be chosen from the group consisting of: 
TiC13, NH3 and TDMAT 

and TDEAT , said titanium layer being formed other than said 
chemical vapor 
deposition; and 

forming said tungsten plug in said contact opening using 
a WF. sub. 6, said 

barrier layer being used for preventing said WF.sub.6 from 
reacting with said 

titanium layer and said silicon contained layer. 

3. The method as claim 1, wherein said titanium layer 



04/05/2003, EAST Version: 1.03.0002 



is formed by an 

ionized physical vapor deposition (ionized PVD) . 

4. The method as claim 1, wherein said titanium layer 
is formed by a 

physical vapor deposition using a collimator. 

5. The method as claim 1, wherein said barrier layer is 
a titanium nitride 

(TiN) layer. 
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